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ABSTRACT : PROBLEM TO BE SOLVED: To realize an array waveguide element having a flat optical 
frequency characteristic and an optical communication system using such an array 
waveguide element. 

SOLUTION: In the array waveguide element 131 , an input channel waveguide 133 and an 
output channel waveguide 134, a channel waveguide array 135, a first sectrical slab 
waveguide 136 which connects the input channel waveguide 133 to the channel 
waveguide array 135 and a second sectrial slab waveguide 137 which connects the output 
channel waveguide 134 to the channel waveguide array 135 are formed on a substrate 
132. A waveguide part 152 in which the output channel waveguide 134 is connected to the 
second sectrial slab waveguide 137 is formed in a parabola shape, and then the flat 
optical frequency characteristic is realized. Also, individual parabola shapes are adjusted 
in accordance with a wavelength, and 7he array waveguide element becomes adaptive to 
the realization of wide bands of optical signals. 
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H^JSTtJi^iSc^ftS-IIJIL-CV^ft. 

[0042] 07{i. ^y^ymtcoimiahzn-r^m 
i&mbwxm^co^tcoum . 3teffl*sp»tt<o 3 Ffi'a: 

$rffoT^^:^i>c7)i:irb^LT^L5ttcr)T-^ft. ffiiM 

yBtt.<r>fa%>ai? l.io ififg-t'S t^Fii^lf tts&«f9 ^> 
itft. 71/«W1 3 1Ttt, »t=Ri!B-r*J: o 
tcA73ffl^-r **4BlfcK 1 3 3 OSI 1 7 7^ 

SS 1 3 6 1 O^efF^^/^^^^ttO^SS^i:-^ 
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a jcttj^jffl-f-v *#MKft» i 3 4 #<$ 2 o^mtx ? -rm 

\m 1 3 7 fc»R-r4S?jft»a*i" 15 2 ( H3 ) 5: '«? 
#5WW.k -t&Zk TRW^MKSrffft £ k . 

h , z. am s xu^m^mmm t kjw-4 fctfxcH 1 

Hf9-29722 8-94MRK:IM?3*lfc£tf>iI*-C 
(1 II COKMX 7 1 5 k <^#»Sfif Cfi ft 4 

Atlffl^- A- */MttfcK 1 2 <a**ftK<*> 3 T**> iy 
J&KSr LT^S. LT . m 1 ^ilx y 7'®& 

fill 5k«D*#ffi6JfcfcttS?-**>l'£8»Tl'-'f 1 4 

^ & . i i r . At i coafflx ^ r» i 5 coffins 

5*5 =K<0*KftK<7) 3 7 ffl □ (BJiflP^Wt* LT ^ •& . 
AAfflf-r *;WB»» 1 2 DMINIttflF? S, -c* L Tfc 

4. f^**i»»ri/>f 1 4a)7—jmtt.a)mma> 

0>3TWiW*W c LT 1*4 . *;WHaf71/ 
-f 1 4 cOHKKiflF^- S 2 -cm LX is 0 . n—> W#*M 

mx-t> , xmaasuztt lx uoMj^&zmmi 

ttMBSW* £ k § k ZtiX I . 
[0044] LfrVttl»Z.0M8&Rl,tz&£Cli. 

1 4««-rwfl«fc LT<7)3THCJliD 

tTMJj'is&&wrc**k LTi>. >t9# 

*a(c4^ST&fcf«r^. 3fe<73 ( 1 ) sTC^L*: 

[0045] £*lfc*f LT*St*flte>J: otw^-jSftA! 

#1 5 l*«fiq£f-«*&(C«. 37HJP(1 

<S) Wt#&jiT*&a , \ 3Tf?BPlSWp£#jfcgA 1 

t>izmtxmnmmjttmx'#>z>. z.a>tzv>. 
[0046] z<oxo^Mmc.f nzn-r&m&itmi. 



l it«te#tt«ff.r6lk LTti. — JKtc^S 
0 . £ TtilifcftflltliT < izfe o T jSiS L iz < < 3r 0 . ^ 

Alfl*^-SHi:-*> I) fiaWS3feCo t AIMS k 

[0047] W±iOck p^t«tt<0fe*«S#ttS:f!¥M-r* 

«*«&it^ ( mizmmmuizmtt t zmizmmmzz: 
mmfr%m&ki&kcr>mfr%mtot:mjE?&j: o izz 

ixt>a>{m<x. aTBBDfiwt, Wp^|fS-ri.J:otc 

[ 0 0 4 8 ] H9 li, SKfiiQ^Rfirtt^aif-JUgm^ 
*k^i>£7)T^S„ i<0E!T*i» 1 6 KilH.1 3±iJ:Z>' 
m 1 4 TK^B LtzW-iS. & oT V ^SHFffl^ tO*l-& 

AIT; 1 6 2 iifS^ a 0 . 9 5k Lfc*&0#3tifcKfc: 
itf-5*aj*i^L, ft«16 3Jifli»«*l. lkL 
^:*§^#^fttcM-f--i>3taitJ L . 1 6 4 ti 
f^ica 2r 1 . 2 k LJb»*Oft***fc*«-**aiA * 

[0049]f^a2Tl. 1 k Ufc«£*>*!6 1 6 3 * 
a3Pt=LT*JK-r-6. <HRa2:0. 9 5kLJt««16 

2 k Lfelttttl 6 4T*LJtiffii«pttk?Sr4. COJ;^ 
fcr*HJft«wr^>f*ift»fS^ 1 3 1 (03 ) 0*&tc 
{4. iat^N'5^-^lcpS-rsCk-C\ ^-f-A-^fSJ 

tsZbtfX'Zh. 

[0 050] U^ot. H8T'M^$n^:TW-f^M 

zmm-& c k a<t# tmx-% muzTjkLtzx? 
izimm-thz\twx'%&. 

[005 1 ] >£BM 

[0052] hi oji, *fma>gffimt lxmm itn. 
mm&z mm ttzr^A mmi^am^^ Ltzt>a> 
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*/imm& 134 &m 2 commx ? y&mz 1 3 
7 1 m titf&mi&s&Bft 1 5 2 1 n-umz^ 1 x i » 

MM] (Multi-Mode Interference : -7Jltt— K 

S2<oai!e*57*il(iftK 1 3 7 tfc:fjffl* a- * 

>l Q&ft 13 4 cn^&iSmft 2 0 1 5- M M I ftMmfttb 

[0053] ZZTmm%&ft2 0 1 «3TBBn«*«W 
-A H ££*>1*-t fft^TIBt-* 0 - <I fttC cfc *) H8 TM 

[0054] ftwcoimmm 

[0055] ii Kt %i2commxy 7%zm&(im% 

iflfflTSaiUtHl OTKfflLfcMH I €i* 
i^S«0ff^2r^ I T V „ C COM M I JcMti£8& 2 1 1 
T\ ffi#ffl?-+*JWS8R 13 4 IdatSJaaHMKoSI fLPfl 
J&fiiSA^WHItCii^tcJif^ft^^-C^S. Cit<c*t L 
TH4 IRc^L^ifc^JS 1 OHM* 7 T'SKSR 1 3 l> 

izmm-ftxf)mi'-c^mm^com^i l zt±, mi ix- 

2jSMHI2 1 AX'^LtcXo^O&X *)i>'l^^mZ 

[00 56] BKcBBHUtj: at, aWjffl*-**/Wii£ 
S§ 1 3 4 <DSS 2 coBMx 5 1 3 7 k it^SS 

tfr—'Wk%^X\, «fc d £k 
*.ifl»tt2 15.21 6J±H«t3tjH*5fiSi!aRf **3&ft 

WttS" ^S-T 5 -I k #*T'§ & . ffe « Jc«#« 1 iXWfticg 

itt&xwt Lx^-^mmt. ns<k*:-YX'<7)®m. 

[0 0 5 7] Lt*^T, 3ft, 4<fc*OSRfcW»J>4 

^ ^ n s y<?ffi§m<r>m®x\ iiiLtznm^^ms. 

z t #mitz*iiiRz%i> . -mzzcox o &mm# 
wtmmBmz . w/mco^imte&iz&Hh&xm 
i 3 4 *)ig#aMr b mm&nwM t % 
+n&e H &. ?Kv>ftg.m&bt{:&±o%m*kx°bz>. 
tztz Uf-^ mmzmv-t & . 

0' <0 H <9O S 

[00 58] CIT'TEKOO" <<9«<7)^mi. ^ft^r 
- Y><nW&IN8B&z b frhftm®3S$:fe< b 



X'$>h, 

[0059] &t2mmm&&ifi£&mx'ii}ii?im j h j r* 
/i-shsb i 3 4 com 2 commx y ymm& lsibmm 
-thmumm&ifi 1 wm&m&h h ^ ^m^wftbtm 

^&%&£^LtctfZiUzm$>iir>X'l£%:^. ZcdM* 

frizim-t^, 

[ o o 6 o ] m 1 2 u . tu*fflf-r ^/i sambas 2 o 
wm^ 7 7i*iftft t 1 -as 3 ^pB^* 

coo ibm 1 ^OffiisS 2 3 1 li— jgojgw, *»4>3firft#jj[B 
Bftx-fo Y ).m2 com® 2 3 2 {ilSW, frh ZtlX 0 t 
JSl ifiWs t ^-^^tCJE^I.Si^S&gP^-C-ib ^. . SiS 3 
^KHS2 3 3{i^2««JS2 3 2 fc«W 2 T«au i 

<-Cti:V>L. ffiWi co-fitful X Ot^v^t* 
''•rt>J:v^ iA:. «5 2^)«(«2 3 2Ji^i*L,tiiDKW 
Cr?J:fL5r*-rff^cT'^ S^fi^r < , K? 1 tfO^iS 2 3 1 

bm2comm2 3 2z®^z&mt&&mB®.x'h^ 
x h x^z bizmf&X'foz . 

[ 0 o 6 1 ] Jjrti, J3LhSi^tfc*ttW*J ii^faaew-c 

lira i tc^ Lfe j: o izffimmtx&mmcomzmA.fc 

^jlfi^X-rAlc^Hjgrjs^-f § ► k^T# htflfX' 

niwitzytmrn^^r-^zntx h^mizmmtzz 

bfrX'Z&zbimmx$>&. 

[0062] mzmmwTtexyrmmb Lxmmx 

y rmtm *■ fi&ffl L/L-wtcoi, ^x mm Ltztf . 

[0063] 

JR4IEa<05BBBk:«fc<Hf. TH SKSHMffF<0»2<0X 
9 7"©^^ffi^Mk ^ig-f £ ^ 2 <?D^ a- 
*«H»^ *>*y #y mVib^-.lZbX'yy-yh %ftm 
tiLWft&ZmmLX^Z,. Lfri>'*y#y&mZTU4 

&m%w?-com2cox yymmsco&fiMb ^m-t^m 

2<?>^Ar*>vm?tfLfo<r>mm&m j rttt:C0X\ Ztl^co^y 
#y&tt£ttm-thWiMlzmiXWmLX&<ZbtfX' 
§ . 3tS# «Ht t*f IC-T £ £ k S k V ^ 15 

[ o o 6 4 ] & . 2*5 j: mmm. 5 §m<omi 

*0lkl3NSI!i- 4SSS 2CO+V wl&m&comr&ti&UftZ x 

■r v ymmuz^mmzxmi&Mntf^it-t & v/i^-t 
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-H^8N8> Lxmmb^hZbX'y y h&fcJE\fe 

x\ ztit><r>-?ji**:-\*=Fm&t ixn&ttZMm-r 
mmz&ixmmixto < zttfx-% . ^m^tti- 
mtizwmt tzb #-c# h t v» -5 sHuta***** s . 

[0065] S5KII*JS 3 . l^JjJlfl 6 *5 JcVin^Jf 7 IS 

as»^aj^iM t mtrhm, 2 +«, tmm^^m 
m^^m^^^mm-t^mpfh^mmm^b^- 
hzb x-y yyv w&mmmz im ix . la> 

5f*Kfi^5* 2^X5 7"5?i£^.)iiS h M k ««■#• £35 
fftfffittjBJJfcRS: *fJM-&**to6t "C HIS L Tfc < C 

[0066] ±tem$m8f&m<?Mwiz*tiif. x^mm 

^EiMSSS- y- F LTiM^tT * fzHti*Tlt A* 

f-?iu^-y°u^Vb. zcof^/^yv yvizx^xtt 
5 4 > t)i<7)mm~>XTJ»x\ zixiffi&i- &#ru- 4 n 

wtt* ns-r 4 z t wx*% t tare* < , mm% 
temm 7mm.$&<nftJiWb tzm- 2 <r>i- 
**fomim<omim$&ft%<ox\ zn t,ntmn»i6 
mrnvtms^-t zwimzm txwm. txn<zb 
* . Km^ntiffimkizttm-tz z t tfxz zb^om. 

[0067] mizmmnmnmuziihii . wak 
s-vz&imizk^xmmz&mi . ^it^oeaas 

mm?zmttzmvtcrmm~>x'rJ*x'. zKzmtiti- 
i> &r w mm&fc? <nm 2 <ox 5 Tzgj&s&oaiTj sg& 

r\s a mwMFFvm 2 coy. =7 7mmz<r>iirtmb 



com&ftftifimts&Vi vnm-z>w.mzm t x mm i x 

&<Zb &V § . IZKWlRm JttttK-r &Zb ipX" 
[0HOfS#=SrfttBB3 

[HI 3 *^BB^-^(«J{cto{t^3tiifi^XxAcotS 

[02 ] *mbm<7)ycmm>-xf-Mzmm$ixz s- f 

[H4 3 xmsmx-m 1 wiix 5 ymam t zixizm 
[053 ^mmmx-m 2 5 yjiMss b z tazm 

[06 3 *^M0iJo.'N'5^5J^KO«jft»8^$-**W 

tzmfr Ltztmmx"$> & . 

[07 3 ^5,-K93B«<0CRa« t*r-r*3aa«fc#A« 

^i>cobitmLX7r;Ltz¥mmX'fo&. 
[0S 3 A^B^Ar^wtraasons 1 <VMmz?7®& 

[093 mmmmkm&co&mmte3kz^Lw?mm 

[0103 -j&mwg&mb vx mm 1 T^jS^^m 2 
commx? y^imcom^mtzmm Ltzrv^mmm 

[0123 tB^ifflf-^ */U«ttB3&»» 2 wIS^ 5 

^s&k sas-r *««-3&<* 1 -as 3 commzmm Ltzmt 
tt^xuhw&tm&mb Lx^Ltzmmmx'hh . 

[0133 m&C0TV4mm&t£?cr>ffi&L$:7KLtz®m 

mxh&» 

[014301 3iZ7ikLtzT\s4 mmz&f-iztitt&m 
1 comm.* y 7mmi<7>7J3mt3XTfmjim<vmjii£& 

i>Ltzi>cr>xfo$>. 

10 1 SONETfgffi (3tiMfHS) 

102 

108 ^7-'-?;P7^7°U^-9- 

109 SONETS (5tM«8) 
111 y-F 

1 2 1 AflffllT W ( AWG ) 

128 ffi^lBJrU'f »«88ffi^ 

133 A*fflf-v*/l««» 
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134 iMlffl?*-V*/L¥?i£» 

135 f-r^ifflTl,.'f 

13 6 mi vmwx ? rmm 

137 w,2 (omm* y mmi 



1 4 1 8«A : -A : :©£i8fcSil*y6flre 
1 4 2 A i A t j fc-JHBSiifcifce* 

1 5 1 '*?*?JWft«iWftl8*# 

152. 201 wm»» 
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